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ABSTRACT 

The Delta Clearwater River from Mile 17 to the mouth was sampled with an 
electro-fishing boat as part of an ongoing project to monitor existing 
stocks of Arctic grayling, ThymaZZus arcticus (Pallas), and round whitefish, 
P~osopiwn cyZindracem (Pallas). Comparisons of relative abundance with 
like sampling in 1973 and from 1975 through 1977 are presented. The 
percent composition of grayling was 16.7 in 1978 compared to 22.2 percent 
in 1977, and 15.7 percent in 1973. 

Unlike the four previous years in which Age Class VI was predominant, 
Age Class IV was found to be predominant and comprised 24 percent of the 
total. Grayling in the smaller age and length classes represented the 
highest percentage of the total sample t o  date, indicating contribution 
from stocking of pond reared grayling. 

Similar sampling was conducted on the Richardson Clearwater River. Age, 
length, and capture rates are discussed. 

A creel census was conducted on the Delta Clearwater River from May 13 to 
September 5, 1978, providing 274 completed angler trip interviews with a 
catch success rate of 0.54 fish per hour. Pressure counts provided an 
estimate of 6,206 anglers and a harvest of 7,638 grayling. 

Stock enhancement through the stocking of pond reared grayling into 
spring areas of the Delta Clearwater River was assessed. Juvenile 
grayling were absent from the spring areas in April, but were present by 
early May, suggesting that imprinting of some of their numbers does 
occur. Scale circuli analysis of grayling in the first three age classes 
captured during spring monitoring showed a 53 percent contribution of 
pond reared grayling to Age Class I, 46 percent to Age Class 11, and 
52 percent to Age Class 111. Results of fluorescent pigment marking of 
1977 transplanted grayling are discussed. 

Note
Published as part of Volume 20

Note
Part of project F-9-11



Results of pond rea r ing  of grayl ing  f r y  stocked i n  t h r e e  lakes  a r e  
presented. A t o t a l  of 6,610 Age 0 grayl ing  was captured by fyke n e t s  
and removed from two of  t h e  lakes  i n  l a t e  September. Population es t imates  
f o r  both lakes  provide percent  su rv iva l  and percent  removal es t imates .  

An e l e c t r o f i s h i n g  boat and fyke n e t  were u t i l i z e d  t o  sample f i s h  en te r ing  
Mile One Slough during l a t e  Apr i l  and e a r l y  May. The t o t a l  ca tch  of  round 
whi tef i sh  g r e a t e r  than 150 mm during t h e  t h r e e  week period was 1,574. 

J u l y  sampling of t h e  Delta Clearwater River with an e l e c t r o f i s h i n g  boat 
showed t h a t  round whi tef i sh  comprised 8 3 . 3  percent  of  t h e  sample, revers ing  
a dec l in ing  t rend of  t h e  previous two years .  

A t o t a l  of  1,690 grayl ing  was captured a t  Mile One Slough from Apri l  18 
t o  May 5. A t o t a l  of  884 grayl ing  l a r g e r  than  200 mm was tagged. 
Length f req-~ency and age composition o f  tagged grayl ing  a r e  presented 
and ccmpared with da ta  from 1977 tagging opera t ions  a s  well  a s  loca t ions  
of t a g  r e t u r n s  repor ted  i n  1978. 

BACKGROUND 

The Delta Clearwater River i s  a spring-fed system located  approximately 
13 km (8 mi) nor theas t  of  Delta  Junct ion (Fig. 1 ) .  The main channel of  
the  r i v e r  i s  approximately 32 km (20 mi) i n  length  and t h e  nor th  fo rk  i s  
about 40 km (6 mi) i n  length.  The r i v e r  d ra ins  an a r e a  of  approximately 
906 km" (350 mi2) drawing heavi ly  on groundwater a s  i t s  source. F a i r l y  
constant  water flows, and water temperatures cha rac te r i ze  t h i s  and o t h e r  
I n t e r i o r  Alaskan spring-fed systems. The r i v e r  provides an extremely 
popular s p o r t  f i s h e r y  f o r  Arc t i c  grayl ing .  Table 1 l i s t s  common and 
s c i e n t i f i c  names and abbrevia t ions  of  f i s h  r e f e r r e d  t o  i n  t h i s  r epor t .  
Public  access i s  a v a i l a b l e  a t  t h e  S t a t e  of  Alaska Clearwater Campground 
near  Mile 9 of  t h e  r i v e r .  A boat  launching ramp provides access t o  t h e  
r e s t  of  t h e  r i v e r .  

Past work, going back t o  t h e  United S t a t e s  Fish and Wild l i fe  Service  
s tud ies  i n i t i a t e d  i n  1952, i s  described by Pearse (1976). Recent s t u d i e s  
by Pearse (1974, 1976) provided l i f e  h i s t o r y  information regarding 
length frequencies and d i s t r i b u t i o n ,  length-weight r e l a t i o n s h i p s ,  condi t ion  
f ac to r s ,  age and sex composition, and matur i ty  f o r  Arc t i c  grayl ing  and 
round whitef ish.  

Annual work s ince  1975 and including t h e  present s tudy dea l s  with monitoring 
e x i s t i n g  f i s h  s tocks  and determining t h e  f e a s i b i l i t y  and e f f e c t s  o f  
round whi tef i sh  removal. Enhancement of t h e  grayl ing  populat ion by 
t r ansp lan t ing  pond-reared grayl ing  was begun i n  1975 and has averaged 8,750 
fingerlings a year .  
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Delta Clearwater to  Clearwater Lake 
Delta Clearwater to Goodpaster River 
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Table 1. List of common, scientific names, and abbreviations of fish species 
mentioned in this report. 

-- 
Cornmon Name Scientific Name arid Author Abbreviation 

Arctic grayling !l"kymaZZus arcticus (Pal las) G R 

Burbo t L,ota lota (Linnaeus) 

Humpback whitefish Coregonus pidschian (Gmelin) 

B B 

HWF 

1,east ci sco 

Northern pike 

Coregonus sardineZZa Valenciennes 1 , ~  I 

Esox Zucius Linnaeus NP 

Round whitefish Prosopiwn cy Zindracewn (Pal 1 as) RWF 

Siimy sculpin Cottus cognatus Richardson SSC 

Silver salmon Oncorhynchus kisut:ck (Wal baum) S S 



RECOMMENDATIONS 

1. Index sampling of Arctic grayling and round whitefish in the Delta 
Clearwater and Richardson Clearwater rivers should be continued. 

2 .  Monitoring of sport fish harvest in the Delta Clearwater River and 
Clearwater Lake Outlet should continue. 

3 .  The experimental program of pond rearing and transplanting of 
Arctic grayling to the Delta Clearwater River should be continued. 

4. Assessment of results of the grayling transplants into spring areas 
of the Delta Clearwater should continue. 

5. The suitability of grayling enhancement utilizing grayling pond 
reared for two summers versus one summer of pond rearing should be 
assessed. 

b. Monitoring of early spring fish movement into the Delta Clearwater 
River should continue. 

7 .  lnvestigations towards utilizing a local population of Arctic 
grayling as an egg source should be initiated. 

8 .  A program of spawning surveys in conjunction with tagging operations 
for determination of the origin of Delta Clearwater River grayling 
stocks should be initiated. 

OBJECTIVES 

1. Continue annual monitoring of existing stocks of 
Arctic grayling and whitefish in the Delta Clearwater 
Rivers to determine changes in population structure. 

2 .  Assess transplanting of pond reared grayling into 
the Delta Clearwater River to determine contribution 
to year class strength and angler harvest. 

3 .  Determine the feasibility of reducing round whitefish 
numbers as a means of controlling competition between 
grayling and round whitefish. 

'I'ECHNIQUES USED 

Fish population sampling to obtain estimates of relative abundance in the 
Delta Clearwater River was done by utilizing an alternating current boat- 
mounted shocker described by Van Hulle (1968). Grayling and whitefish were 
captured during a single downstream run. At the end of each one-mile 
section, lengths and scale samples were taken and all grayling and 
whitefish counted. Grayling were released within the section in which 
they were captured. 



Spring a reas  prev ious ly  s tocked wi th  pond r ea red  g ray l ing  were sampled 
with a Cof fe l t  backpack dc shocker.  F ish  were measured t o  fork  l eng th  
i.n m i l l ime te r s  and weight i n  grams and s c a l e  samples were taken.  F ish  
were checked f o r  dye marks i n  t h e  labora tory .  

Monthly samples of g ray l ing  i n  r e a r i n g  ponds were c o l l e c t e d  us ing  a 15.2 m 
(50 f t )  bag se ine ;  l eng ths ,  weights,  and s c a l e  samples were taken t h e  
same day. 

Sampling a t  Mile One Slough u t i l i z e d  a New Hampshire s t y l e  fyke n e t  with a 
1 5 . 2  m (50 f t )  l e a d  a t t ached  t o  one wing t o  block t h e  slough. A r c t i c  
g ray l ing  captured were anes the t i zed  with MS-222 and f i s h  < 200 mm were 
checked f o r  f l uo rescen t  dye marks wi th  a b a t t e r y  operated-w lamp. F ish  
:> 200 mm were tagged wi th  Floy FD 67 t a g s .  A l l  g r ay l ing  were measured - 
tc fork  l eng th  i n  mi l l ime te r s  and s c a l e  samples were taken from a 
r ep re sen ta t ive  sample. 

Fail removal o f  g ray l ing  from r e a r i n g  ponds was accomplished us ing  fyke 
nets. The f i s h  were t r anspor t ed  i n  a pickup mounted tank.  Condition 
f a c t  r s  were determined by t h e  formula K= weight d iv ided  by fork  length  3 

9 x 10 . Populat ion e s t ima te s  were made us ing  t h e  s tandard  Pe tersen  
formula: N = number o f  f i s h  marked and r e l e a s e d ,  mu l t ip l i ed  by t h e  
number o f  f i s h  examined f o r  marks, d iv ided  by t h e  number of  marked 
r ecap tu re s .  

Pond r ea red  g ray l ing  s tocked i n  1978 were spray  marked wi th  powdered 
f luo rescen t  pigment app l i ed  wi th  a sand b l a s t  gun a t  80-100 p s i  p re s su re .  

F ~ s h  s c a l e s  used f o r  age de termina t ion  were cleaned and those  from f i s h  
i 200 mm were mounted between g l a s s  s l i d e s  a.nd then  read  us ing  a Bausch 
.- 
~ ~ i d  Lomb micro-projector .  For f i s h  > 200 m ~ ,  t h e  s c a l e s  were mounted on 
L O  m i l  a c e t a t e  us ing  a Carver p r e s s  at 20,000 p s i  heated t o  2 0 0 ' ~  f o r  
30 secon~ls  and then  read  on a Bruning 200 Mi,crofiche Reader. 

Monitoring of  A r c t i c  Grayling and Round Whitef ish Stocks 

Spring Monitoring: 

4 s  i n  previous yea r s ,  sp r ing  monitoring i n  1978 took p l ace  a t  Mile One 
Slough, a s i d e  channel o f  t h e  Tanana River  t h a t  e n t e r s  t h e  Del ta  Clearwater  
River a t  Mile 1. A fyke t r a p  was f i shed  t o t a l l y  blocking t h e  slough. 
The slough i s  fed  by sp r ing  upwelling during t h e  months t h a t  t h e  Tanana 
i.; non-glac is l .  I n  Apr i l ,  many of t h e  f i s h  en t e r ing  t h e  Del ta  Clearwater  
from t h e  Tanana move i n t o  Mile One Slough p r i o r  t o  f u r t h e r  upstream 
movement. This probably occurs  because t h e  slough i s  t y p i c a l l y  s eve ra l  
degrees warmer than  t h e  Del ta  c l ea rwa te r .  I n  1978, t h e  temperature 
d i f f e r e n c e  ranged from 2 ' ~  on Apr i l  25 t o  0 . 5 ' ~  on May 5. 



Fish were f i r s t  observed i n  t h e  Del ta  Clearwater  River  on Apr i l  14, 1978 
when 10 round wh i t e f i sh  were s igh ted  a t  Mile 8. On Apr i l  18, when t h e  
fyke t r a p  was s e t  a t  Mile One Slough, approximately 200 round wh i t e f i sh  
were counted i n  t h e  lower 12.8 km (8 mi) o f  t h e  r i v e r .  Grayling were 
j~robably p re sen t  with t h e  wh i t e f i sh ,  but  p o s i t i v e  i d e n t i f i c a t i o n  was 
J i l ' f ' icul t  as they were i n  mixed schools .  These da t e s  o f  t h e  f i r s t  
i~un ig ra t ion  a r e  comparable t o  previous yea r s .  

The fyke t r a p  was f i shed  f o r  12 days over  a 3-week pe r iod  t h a t  terminated 
on May 5 due t o  i nc reas ing  water l e v e l s ,  t u r b i d i t y ,  and a dec l in ing  
catch.  A t o t a l  o f  1,617 round wh i t e f i sh  and 1,690 A r c t i c  g ray l ing  was 
captured by both t h e  t r a p  and e l e c t r o f i s h i n g  i n  t h e  slough. Daily 
ca tches  of a l l  spec i e s  captured  a r e  presented  i n  Table 2 .  A l a r g e  
increase  i n  humpback wh i t e f i sh  was noted i n  1978. S ix ty-e ight  were 
captured,  whereas i n  1976 and 1977, s i x  and t h r e e ,  r e spec t ive ly ,  were 
caught . 
'Table 3 presen t s  a summary o f  t h e  ca tch  p e r  u n i t  e f f o r t  (CPUE) o f  A r c t i c  
gray l ing  and round wh i t e f i sh  a s  expressed by ca t ch  by fyke t r a p  p e r  day 
f o r  3 yea r s ,  1976-1978. The CPUE f o r  round wh i t e f i sh  has continued t o  
increase  each year  d e s p i t e  a removal program begun i n  1975 and w i l l  be 
d iscussed  l a t e r  i n  t h i s  r e p o r t .  Also, t h e  CPUE f o r  gray l ing  has increased  
dramat ica l ly  from 50 i n  1975 t o  148 i n  1977. The l a r g e  inc rease  can b e  
a t t r i b u t e d  t o  t h e  s tocking  o f  a t o t a l  o f  350,000 f r y  i n  1974 and 1975 
and t o  t h e  t r a n s p l a n t i n g  o f  pond r ea red  f i n g e r l i n g s  yea r ly  s i n c e  1975. 
'The small  drop i n  CPUE from 1977 t o  1978 i s  most ev ident  i n  t h e  numbers 
o f  g ray l ing  l e s s  than  200 mm i n  length .  This  can be t r a c e d  t o  t h e  
 lumbers of  pond reared  g ray l ing  s tocked i n t o  t h e  De l t a  Clearwater,  wi th  
12,000 p lan ted  i n  1976 and 7,000 i n  1977. 

l'he length frequency o f  a l l  g r ay l ing  captured a t  Mile One Slough is  
presented i n  Figure 2. The e f f e c t s  o f  t h e  enhancement program, d iscussed  
i n  depth l a t e r  i n  t h i s  r e p o r t ,  can be c l e a r l y  seen,  wi th  t h e  mean lengths  
o f  pond and stream rea red  g ray l ing  o f  t h e  f i r s t  t h r e e  age c l a s s e s  agreeing 
c l o s e l y  with t h e  peak f requencies  shown. The dominant peak occurs  
1)etween 200 and 250 mm (Age I11 and IV), and with l i t t l e  o r  no reproduct ion 
taklng p l ace  i n  t h e  Del ta  Clearwater  River;  t h i s  corresponds t o  t h e  
f i r s t  l a r g e  recrui tment  of  young g ray l ing  i n t o  t h e  r i v e r  (Pearse 1974). 

.I higher  percentage o f  younger f i s h  is  represented  by t h i s  sp r ing  sampling 
than i s  found i n  t h e  J u l y  index sampling t h a t  i s  d iscussed  l a t e r .  F ish  
l e s s  than  264 mm i n  length  comprised 91% o f  t h i s  sample; whereas, . they 
c o n s t i t u t e d  59% i n  t h e  J u l y  sample. The l a r g e r ,  mature grayl ing  do not  
e n t e r  t h e  Del ta  Clearwater u n t i l  mid-May t o  mid-June and thus  t h i s  
spr ing  sample i s  composed predominately o f  young, immature f i s h .  

l ndex Sampling : 

Fish p ~ p u l a t i o n ~ i n d e x  sampling was conducted on t h e  Del ta  Clearwater  
River from Mile 17 t o  t h e  mouth on J u l y  10 and 11, 1978. A r c t i c  g ray l ing  
and round wh i t e f i sh  stunned with an e l e c t r o f i s h i n g  boa t  were d i p  n e t t e d  
during a s i n g l e  downstream run  through each 1-mile s ec t ion .  
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l ' ab le  4 compares r e l a t i v e  capture  r a t e s  o f  g ray l ing  and wh i t e f i sh  i n  
1978 wi th  r a t e s  from l i k e  sampling i n  1973 and 1975 through 1977 (Pearse,  
1974, 1976; Peckham, 1977, 1978).  Despi te  t h e  l a r g e s t  removal of  round 
wh i t e f i sh  (1,617) i n  Apr i l  a t  Mile One Slough s i n c e  t h e  program began i n  
1975, t h e  combined cap tu re  r a t e  o f  g ray l ing  and wh i t e f i sh  by e l e c t r o f i s h i n g  
in  1978 (520) is  t h e  h ighes t  s i n c e  1973 when 606 were captured.  The 
percent  composition o f  g ray l ing  i n  1978, 16.7%, was lower than  t h e  22.2% 
found i n  1977 and t h e  17.3% found i n  1976, bu t  s t i l l  h ighe r  than  t h e  
percentage found i n  1973 and i n  1975 when t h e  g ray l ing  enhancement and 
wh i t e f i sh  removal programs were i n i t i a t e d .  Conversely, t h e  percent  
cornposition of  round wh i t e f i sh  i n  t h e  1978 sampling, 83.3%, i s  h ighe r  
than t h e  1977 and 1976 f i g u r e s  but  s t i l l  l e s s  than  i n  1973 and 1975. 

'l'he r e l a t i v e  capture  r a t e s  p e r  s e c t i o n  (Table 4) show a conspicuous 
dec l in ing  t r e n d  i n  t h e  upper 3 mi les  f o r  both g ray l ing  and round whi te f i sh .  
This  a r e a  a f f o r d s  t h e  b e s t  condi t ions  f o r  boa t  shocking on t h e  Del ta  
(: learwater River and o f f e r s  t h e  l e a s t  v a r i a b i l i t y  f o r  es t imates  of 
r c l a t i v c  abundance. In  a d d i t i o n ,  v i s u a l  surveys i n  May and June and 
observa t ions  made throughout t h e  season during a n g l e r  boat counts f a i l e d  
t o  s i g h t  any f i s h  above Mile 15. The absence o f  round wh i t e f i sh  may be 
a t t r i b u t a b l e  t o  t h e  record  1,617 removed i n  Apr i l ,  s i n c e  s t r a t i f i c a t i o n  
wi th in  a r i v e r  f o r  some spec i e s  c o r r e l a t e s  wi th  migra t iona l  t iming. 
Grayling s t r a t i f y  throughout a r i v e r  according t o  s i z e ,  t h e  l a r g e r  f i s h  
being found i n  t h e  headwaters (Tack, 1974),  and t h e i r  absence i n  t h e  
upper 3 miles  may i n  p a r t  be due t o  ang le r  ha rves t  on t h e  lower reaches 
of t h e  r i v e r .  Twenty-nine percent  o f  t h e  ang le r  ha rves t  was comprised 
o f  Ages VII and VI I I ;  whereas, i n  t h e  index sampling, 14% were Age VII and 
no Age VIII  gray l ing  were captured.  

Coriversely, t h e  r e l a t i v e  capture  r a t e s  i n  Sec t ion  5 through 9 show a 
s l i g h t l y  i nc reas ing  t r e n d  f o r  g ray l ing .  The low r a t e s  found i n  1978 f o r  
Sec t ions  5 and 8 a r e  misleading s i n c e  two schools  o f  g ray l ing  i n  Sec t ion  8 
and one i n  Sec t ion  5 were observed bu t  avoided capture .  These schools  
were comprised o f  g ray l ing  i n  t h e  200 mm range. This  5-mile s e c t i o n  of  
t h e  Delta Clearwater  conta ins  t h e  four  sp r ing  a reas  where grayl ing  
f ingcrl i r lg  p l a n t s  a r e  made i n  t h e  f a l l .  

L'hc age frequency and length  o f  80 grayl ing  from a t o t a l  o f  87 captured 
during the  index run i s  presented  i n  Table 5, and comparison o f  age 
composition from 1973 and 1975 through 1977 i s  shown i n  Table 6. Unlike 
t h e  four  previous years  i n  which t h e  predominant Age Class  was VI, i n  
1978 Age Class  IV i s  predominant. This  could be t h e  r e s u l t  o f  t h e  
p l an t ing  o f  250,000 f r y  i n  1974. The percentage o f  Age Class  V I  cap tured  
in 1978 (6%) i s  cons iderably  below t h e  norm o f  t h e  four  previous years .  
Such poor recru i tment  t o  an  otherwise s t rong  age c l a s s  can be t h e  r e s u l t  
o f  a weak yea r  c l a s s  o r  increased  angl ing m o r t a l i t y ,  o r  both.  I n  1977, 
53'h of t h e  sampled ang le r  ha rves t  was Age V f i s h ,  while  t h e  1977 index 
run showed only 13% f o r  t h i s  age group. 

A l a r g e r  percentage o f  t h e  younger age groups a r e  represented  i n  1978 
t han  i n  any o f  t h e  previous years .  Of t h e  31 g ray l ing  Aged I ,  11, and 111, 
23 o r  29% o f  t h e  aged sample had c i r c u l i  counts  o f  11 o r  more t o  t h e  



'Table 1. K c l a t i v e  c a p t u r e  I-atcs per s e c t i o ~ i  f o r  A r c t i c  gi-ayli.ig and ~ o u n d  i + l ; i t c f i s i i  dur inb  .A s i n g l e  
downstream p a s s  with an e l e c t r o s h o c k e r ,  D e l t a  C l e a r w a t e r  R i v e r ,  1973  and 1375-1973.  

River  G r a y l i n g  Round K h i t e f i s h  
S e c t i o n  6 / 2 7 / 7 3  7/02/75 6130176 7 /06 /77  7 /10 /78  5 / 1 8 / 7 3  7 /02 /75  6130176 7 /06 /77  7/10/78 

1 7  
1 6  
1 5  
1 J 
1 3  
1 2  
11 
1 0  

9 
8 
7 
6 
5 
4 
3 
2 
1 

- 
T o t a l s  

% Comp 1973  1 5 . 7  

% Comp 1975 1 4 . 0  

% Comp 1976 1 7 . 3  8 2 . 7  

O0 Camp 1977 2 2 . 2  7 7 . 5  

% Comp 1978 1 6 . 7  8 3 . 3  

* 296 round w h i t e f i s h  were c a p t u r e d  by b o a t  s h o c k e r  and removed i n  s e c t i o n s  17 and 16 on Ma). b and 7 ,  1976 .  



' I  5 .  Age frequency and length  o f  Arc t i c  g ray l ing  captured wi th  
e l e e t r o f i s h i n g  gear  i n  t h e  Delta  Clearwater River,  Ju ly ,  1978. 

Leneth mm 
Agc (:Lass Number Percent Range Mean 

T a b l e  6 .  Age composition of Arc t i c  gray l ing  e l e c t r o f i s h e d  i n  t h e  
Delta Clearwater River,  1973, 1975-1978. 

- 
Agc (:l;lss no. " /o no. % no. % no. O /o no. % 
- - - --- -- 

I 
I I 
TI1 
1 V 
V 
v I 
V T I  
V I I I  
I X 
X 
XI 



f i r s t  annulus, i n d i c a t i n g  a s t rong  c o n t r i b u t i o n  from f i n g e r l i n g  s tocking  
o f  pond reared  g ray l ing .  Stream rea red  g ray l ing  average 8.7 c i r c u l i  
(I 'earse, 1976) t o  t h e  f i r s t  annulus. In  com~parison, i n  1977, only 21 
grayl ing  were captured from Age Classes  I 1  and 111, with no Age I 
gray l ing  p re sen t ;  only f i v e  of t hese  f i s h  had c i r c u l i  counts of  11 o r  more. 

A 377 rim, seven-year-old g ray l ing  was t h e  l a r g e s t  and o l d e s t  f i s h  captured 
during t h e  index run. The mean length  from t h e  index sampling was 252 mm. 
In 1977, t h e  mean length  was 277 mm. 

Table 7 p re sen t s  t h e  length  f requencies  o f  A r c t i c  g ray l ing  e l e c t r o f i s h e d  
i t 1  t h e  Del ta  Clearwater  River f o r  5 yea r s ,  1973 and 1975 through 1978. 
Again i n  1978, g ray l ing  i n  t h e  sma l l e r  l eng th  ranges a r e  r ep re sen t ing  a 
h igher  percentage o f  t h e  t o t a l  than  i n  prev ious  yea r s .  In  1978, 59% of  
t h e  grayl ing  f e l l  between 115 and 265 mrn, while  i n  1977, 39% f e l l  w i th in  
this range and 29% i n  1973. Grayling wi th in  t h e  range 315-464 mm comprised 
i7"5 of t he  t o t a l  i n  1978, 25% i n  1977, and 512% i n  1973. 

ilzchardson Clearwater  River  

Index sampling was conducted on t h e  Richardson Clearwater  River on 
August 31, 1978. A s  i n  1977, a s i n g l e  downstream pass  was conducted 
wlth an e l e c t r o f i s h i n g  boa t  from t h e  fork at: Mile 7 t o  t h e  mouth. A 
t o t a l  o f  117 A r c t i c  gray l ing  and 53 round wh i t e f i sh  was co l l ec t ed .  

The age frequency and lengths  o f  74 A r c t i c  g ray l ing  from t h e  Richardson 
L'learwatcr i s  presented  i n  Table 8 .  The gra.yling ranged i n  length  from 
152 t o  368 mm and had a mean l eng th  o f  252 nun. The mean lengths  of  Age 
Classes  I t o  I11 were lower than  those  o f  t h e  De l t a  Clearwater  sample, 
while  t h e  o l d e r  age c l a s s e s  o f  t h e  Richardson Clearwater  were s l i g h t l y  
higher .  The d i f f e r e n c e  i n  t h e  younger age c l a s s e s  i s  a t t r i b u t a b l e  t o  
t h e  higher  percentage (77%) of  g ray l ing  i n  t h e s e  c l a s s e s  with c i r c u l i  
counts o f  11 o r  more found i n  t h e  Del ta  Clearwater  sample. These pond 
reared g ray l ing  have g r e a t e r  growth i n  t h e i r  f i r s t  yea r  than  stream 
reared  f i s h .  The small  d i f f e r e n c e s  i n  t h e  o l d e r  f i s h  i s  a r e s u l t  o f  t h e  
month and a h a l f  l ag  i n  sampling t h e  Richardson Clearwater .  

Table 9 shows t h e  age composition o f  A r c t i c  g ray l ing  e l e c t r o f i s h e d  i n  
t h e  Richardson Clearwater  from t h e  years  1973, 1977, and 1978. Age 
Class  IV was predominant a t  46% o f  t h e  t o t a l ;  whereas, i n  1977 Age Class  V I  
was most f r equen t ly  captured.  This  is  i d e n t i c a l  t o  t h e  s i t u a t i o n  found 
; n  t h e  Del ta  Clearwater  i n  1978 and 1977. In t h e  Del ta  Clearwater  t h i s  
age group predominance might be accounted f o r  by t h e  s tocking  i n  1974 o f  
250,000 f r y .  This  could a l s o  be t h e  case  with t h e  Richardson Clearwater  
s i n c e  t h e r e  does appear t o  be some s t r a y i n g  o f  pond r ea red  f i s h  from t h e  
De l t a  Clearwater i n t o  t h e  Richardson Clearwater.  Of t h e  16 f i s h  i n  t h e  
t h r e c  younger age groups captured i n  1978, 4 o r  25% had c i r c u l i  counts o f  
1.1 o r  more, The average c i r c u l i  count t o  t h e  f i r s t  annulus o f  48 Richardson 
Clearwater  g ray l ing  Age I V  and g r e a t e r  was 7.9 i n  1978, and o f  96 f i s h  
sampled i n  1977, i t  was 8.0. The range o f  c i r c u l i  counts  f o r  both yea r s  
was 5 t o  1 2 .  In  a d d i t i o n ,  sampling o f  a r e a s  i n  t h e  Del ta  Clearwater  i n  
1975 where t h e  f r y  were s tocked (Pearse,  1976) f a i l e d  t o  t u r n  up any 



I'ahlc. 7. Length f requency  o f  A r c t i c  g r a y l i n g  e l e c t r o f i s h e d  i n  t h e  
Delta Clea rwate r  R i v e r ,  1973-1977. 

Length C l a s s  1973 1975 1976 197 7 1978 
( ninl) % % % % % 

- -  

1 1 5 - 1 6 4  0 0 1 . 1  4 

4 1.5-464 
No. I:ish 

Tab le  8 .  Age f requency and l e n g t h  o f  A r c t i c  g r a y l i n g  c a p t u r e d  i n  t h e  
Richardson Clea rwate r  River ,  August 31,  1978. 

Length (mm) 
Age (:lass Number Range Mean 



T a b l e  9.  Age composition o,f A r c t i c  g ray l ing  captured i n  t h e  Richardson 
Clearwater River i n  August, 1973, 1977, and 1978. 

*I973 1 97 7 1978 
Age Class -- Number % Number % Number % 

* Only lower 4 mi les  were sampled. 



f i n g e r l i n g  g ray l ing ,  suggest ing a  mass downstream displacement o f  t h e  
f r y .  That t h e  su rv ivo r s  of t h i s  p l a n t  could have r e d i s t r i b u t e d  themselves 
tletween t h e  two major sp r ing  systems i n  t h e  De l t a  a r e a  i s  conceivable .  

The capture  r a t e  f o r  g ray l ing  and round wh i t e f i sh  i n  t h e  Richardson 
Clearwater  was 47 g ray l ing /h r  and 21 round wh i t e f i sh /h r .  In  1977, it 
was 69 and 82 p e r  hour,  r e spec t ive ly .  The cap tu re  r a t e  f o r  t h e  De l t a  
Clearwater  was 12 g ray l ing /h r  and 62 round wh i t e f i sh /h r .  P a r t  of  t h e  
d i f f e r e n c e  i n  capture  r a t e s  l i e s  i n  t h e  phys i ca l  d i f f e r e n c e s  o f  t h e  two 
streams. E l e c t r o f i s h i n g  i s  more e f f e c t i v e  i n  t h e  Richardson Clearwater 
due t o  more confined channels and g r e a t e r  frequency o f  r i f f l e  a r eas .  
Spor t  ha rves t  may account f o r  some d i f f e r e n c e  a l s o  a s  angl ing p re s su re  
is much g r e a t e r  on t h e  Del ta  Clearwater .  The Richardson Clearwater  is  
f i shed  predominantly by a  few summer r e s i d e n t s  a s  it i s  almost unknown 
t o  t he  ma jo r i t y  of  t h e  angl ing  p u b l i c  and i s  l a r g e l y  inacces s ib l e .  

(;ray 1 i ng Stock Enhancement 

Assessment o f  Grayling Transplanted from 1975 through 1977: 

I:ivc sp r ing  a reas  o f  t h e  De l t a  Clearwater  River  s tocked with pond r ea red  
Cingcrling g ray l ing  i n  September, 1977, were surveyed and sampled with 
a  backpack shocker during Apr i l  and May, 1978. Three sp r ing  a r e a s ,  
des igna ted  1 ,2 ,  and 3  have been u t i l i z e d  s i n c e  1975; Spring 1 - A  has 
heen i n  use s i n c e  1976 and Spring 2-A was f i r s t  s tocked i n  1977. 

A survey o f  Springs 1, 2, and 3  conducted on Apr i l  18 and an a d d i t i o n a l  
survey of  Springs 2  and 3  on Apr i l  24 f a i l e d  t o  revea l  g ray l ing ,  although 
rear ing  s i l v e r  salmon were s igh ted .  In  an Apr i l  5,  1977 survey grayl ing  
were c o l l e c t e d  i n  two o f  t h e s e  a r eas .  

On May 2 and 3, 1978, gray l ing  were s i g h t e d  and samples c o l l e c t e d  i n  a l l  
of  t h e  sp r ings  except Spring 2-A. O f  t h e  45 g ray l ing  c o l l e c t e d ,  30 t e s t e d  
p o s i t i v e  f o r  f l uo rescen t  dye which was administered t o  a l l  pond r ea red  
g ray l ing  p r i o r  t o  s tocking  i n  1977. These marked f i s h  were p re sen t  i n  
311 four  sp r ing  a reas  and had a  mean length  and weight o f  112 mm and 14.2 g  
and an average c i r c u l i  count o f  13.7. The g ray l ing  s tocked i n  1977 had 
a mean l eng th  o f  109 mm and a  mean c i r c u l i  count o f  13.5. Of t h e  15 f i s h  
t h a t  bore no f l u o r s c e n t  pigment, s i x  were o f  Age I ,  seven were Age I1 
and two were Age 111. 

'Three of  t h e  s i x  Age I non-marked f i s h  had c i r c u l i  counts  o f  1 3  o r  
g r e a t e r  and had a  mean length  of  120 mm, i n d i c a t i n g  they  were from t h e  
t r a n s p l a n t s  bu t  had experienced mark l o s s .  The o t h e r  t h r e e  f i s h  had 
counts o f  10 c i r c u l i  and l e s s ,  and a  mean length  o f  87 mm, i n d i c a t i n g  
they were stream rea red  o r  wild f i s h .  Stream rea red  g ray l ing  average 
8 .7  c i r c u l i  t o  t h e  f i r s t  annulus (Pearse,  1976), and have a  mean length  
o f  87  mm i n  t h e  sp r ing  o f  t h e i r  second year .  Two o f  t h e s e  Age I "wild" 
g ray l ing  were captured i n  Spring 1. Pearse,  i n  ex tens ive  surveys of  
a11 spr ing  a reas  o f  t h e  De l t a  Clearwater p r i o r  t o  enhancement e f f o r t s  i n  
1973, found young-of-the-year g ray l ing  only  i n  Spring 1. 



'The seven Age I1 f i s h  were c o l l e c t e d  i n  Springs 1 , 2 ,  and 3 .  Four of  
t h e s e  had high c i r c u l i  counts  ranging from 1 3  t o  15. Grayling t r ansp lan ted  
t o  t hese  a r eas  i n  1976 averaged 12.5 c i r c u l i  t o  t h e  f i r s t  annulus.  Of 
t h e  t h r e e  f i s h  with c i r c u l i  counts of 10 o r  l e s s ,  two were captured  i n  
Sprsng 1, t h e  o t h e r  i n  Spring 2, 

Age 111 g ray l ing  were c o l l e c t e d  i n  only two a reas ,  Springs 1 and 3 .  The 
two f i s h  had c i r c u l i  counts  o f  12 and 14 t o  t h e  f i r s t  annulus.  The 
fish stocked i n  1975 had an average count o f  14 c i r c u l i  a t  t ime o f  
s tocking .  Large g ray l ing  poss ib ly  o f  Age Class  I11 were observed i n  
Spring 2 ,  bu t  t h e i r  presence i n  deep water  prevented cap tu re  by backpack 
shocker.  A summary of  a l l  cap tures  is presented  i n  Table 10. 

111 a d d i t i o n  t o  t h e  45 f i s h  sampled, 175 g ray l ing  i n  t h e  100 mm range 
were observed i n  t h e  fou r  sp r ing  a reas  and approximately 50 f i s h  i n  t h e  
160-200 mrn range were observed i n  t h r e e  of  t h e  f o u r  a r eas ,  Spring 1 - A  
bcing t h e  exception. 

Though g ray l ing  have been found i n  t hese  sp r ing  a reas  a s  e a r l y  a s  Apr i l  5  
(Peckham, 1978), which would i n d i c a t e  overwinter ing use o f  t h e  sp r ing  
a r e a s ,  it appears t h a t  such was n o t  t h e  case  i n  1978, s i n c e  grayl ing  
were absent  from t h e  a reas  i n  Apr i l .  Surveys o f  t h e  Del ta  Clearwater  
Iii v e r  ad jacent  t o  and downstream from t h e s e  sp r ings  on Apr i l  14, and 18, 
f a i l e d  t o  r evea l  any schools  o f  small  g ray l ing .  The presence o f  pond 
reared  g ray l ing  i n  t h e  sp r ing  a reas  during May sugges ts  t h a t  impr in t ing  
of some t r ansp lan ted  g ray l ing  does occur.  

During sp r ing  monitoring a t  Mile One Slough a  t o t a l  o f  763 g ray l ing  
smal le r  than 200 mm was captured;  i n  1977, 710 and 1976, 242. Grayling 
o f  Age Classes  I ,  11, and a  small  percentage o f  Age 111 a r e  represented  
i n  t h e  lengths  below 200 mm. With t h e  program o f  t r a n s p l a n t i n g  f i n g e r l i n g  
grayl ing  i n t o  t h e  Del ta  Clearwater  beginning i n  1975 an inc rease  i n  
numbers of t h e  younger age c l a s s e s  i s  t o  be  expected during inmigrat ion.  

A,; a l l  1977 f i n g e r l i n g  p l a n t s  rece ived  a  f l uo rescen t  dye mark, an e f f o r t  
was made during 1978 s p r i n g  monitoring t o  check f o r  marks on a l l  g r ay l ing  
of  Age Class  I .  Since t h e  lengths  o f  t h e  pllants ranged from 101 t o  125 mrn 
from a small sample made a t  t h e  time o f  stocking, a length  of  139 mm 
was chosen a s  t h e  c u t o f f  p o i n t  during t h e  t e s t i n g .  A t o t a l  o f  324 
grayl ing  from a  t o t a l  o f  387 captured  between t h e  range o f  70-139 rnm was 
t e s t e d  f o r  t h e  presence of dye. A t o t a l  o f  106 was found marked and 218 
unmarked . A summary o f  t h e  t e s t i n g  f o r  each 10 rnrn group is  presented  
i n  Table 11. 

To a s c e r t a i n  t h e  degree of mark l o s s  during t h e  7-month i n t e r v a l  s i n c e  
t r a n s l X l a ~ l t i n g  and without  t h e  a v a i l a b i l i t y  o f  a  con t ro l  group (which 
was l o s t  t o  p r e d a t o r s ) ,  t h r e e  d a i l y  samples were s e l e c t e d  during t rapping  
at Mile One Slough. Care was taken i n  s e l e c t i n g  f i s h  wi th in  t h e  range 
r>f those s tocked and i n  reading t h e  s c a l e s  of  t h i s  sample only those  
f i s h  possess ing  a  c i r c u l i  count t o  t h e  f i r s t  annulus o f  12 o r  more (pond 
r ea red ) .  Those Age I  f i s h  c o l l e c t e d  from t h e  sp r ing  a reas  i n  May were 
a l s o  used as  a  sample. In  add i t i on ,  cap tures  t o t a l i n g  15 o f  371 Age I+ f i s h  



T a b l e  10. Summar! of  age ,  l e n g t h ,  \ \ e i g h t ,  s c a l e  c i r c u l i  c o u n t s  and d>.e marks from A r c t i c  grab-ling sampled 
from s p r i n g  a r e a s  o f  t h e  D e l t a  ( : l ea r \ \ . a t e r  R i v e r ,  \ la) ,  19-8. 

No. No. Not Length (mm) Weight (g) C i r c u l i  Counts 
Location Marked Marked Ag e  Range Mean Range Mean Range Mean 

Spring 1 7 
2 
3 
1  

Spr ing  1A 12 1 

Spr ing  2 7 
2  
2 

Spr ing  3 4 
2 
2  
1  

Totals 

* 3 had < 10 c i r c u l i ,  3 > 11 c i r c u l i  
* *  3 had 10 c i r c u l i ,  4 - - 11 c i r c u l i  



T a b l e  1 1 .  Summary of f l u o r e s c e n t  dye t e s t i ng ; ,  Mile One Slough, Delta 
Clearwater River ,  Apri l  18-May 5,  1978. 

Length (mm) Number 

- -- Range Number Marked Not Marked - 

T a b l e  1 2 .  Percent mark l o s s  o f  f l uo rescen t  dye marked Arc t i c  Grayling. 

Not 0 
0 

lkltc 
.. - Sample Location n Marked Marked*" Loss - 

A P I - i l  15) Mile One Slough 10 9 1 1 0 

A p r i l  2 0  Mile One Slough 11 10 1 9 

Apri l  2 1  Mile One Slough 2 0 1 2  8 4 0  

Apri l  18 - May 5* Mile One Slough 15 14 1 7 

May 2 - May 3 Spring Areas 

T o t a l s  

" Sample cons is ted  of pond r ea red  f i s h  stocked i n  1977 a t  Age I a l l  of 
which received an ad ipose  c l i p  i n  conjunct ion with spray marking. 

* *  Non-marked f i s h  a l l  had c i r c u l i  counts  t o  f i r s t  annulus of 1 2  o r  g r e a t e r  
and were considered pond r ea red .  



t r ansp lan ted  from t h e  r e a r i n g  ponds i n  1977, which had rece ived  an 
adipose c l i p  i n  conjunct ion with dye marking, were u t i l i z e d .  A s  summarized 
In  Table 12, t h e  mark l o s s  was 16%, cons iderably  h ighe r  than t h e  2% 
t'ound i n  s i m i l a r l y  marked juven i l e  coho he ld  i n  ponds f o r  a 6-month 
period (Phinney e t .  a l ,  1969). This  mark l o s s  f o r  g ray l ing  is  no t  
unreasonable cons ider ing  t h e  time i n t e r v a l ,  t h e  s t ream environment, and 
cons iderable  handling during recapture  and t e s t i n g .  

I f  f i g u r e s  i n  Table 11 a r e  ad jus t ed  t o  compensate f o r  t h i s  mark l o s s ,  
which amounted t o  20 g ray l ing ,  126 g ray l ing  would be considered marked, 
o r  39; a t t r i b u t a b l e  t o  t h e  enhancement program wi th in  t h e  length  range 
( ~ f  70-139 mm (Table 13) .  S ince  Age Class  I 1  g ray l ing  o f  stream o r i g i n  
over lap  t h i s  range (Table 14 ) ,  t h e  c o n t r i b u t i o n  t o  t h e  s t r e n g t h  of  t h e  
1977 year  c l a s s  due t o  t h e  enhancement program cannot be  accu ra t e ly  
est imated without inc luding  s c a l e  a n a l y s i s .  

In  d i f f e r e n t i a t i n g  between pond and stream rea red  g ray l ing ,  it i s  assumed 
t h a t  f i s h  possessing c i r c u l i  counts  t o  t h e  f i r s t  annulus of  11 o r  more 
a r c  pond r ea red  f i s h  and those  wi th  10 o r  fewer a r e  s t ream reared .  Pond 
reared g ray l ing  from each of  t h e  t h r e e  p l a n t s  represented  i n  t h i s  y e a r ' s  
nampling have c o n s i s t e n t l y  shown high c i r c u l i  counts ,  with t h e  except ion 
of t h e  1975 p l a n t  o r i g i n a t i n g  from West Pond, which ranged from 10-13 
c i r c u l i  and averaged 11.4. Overa l l ,  t h e  pond r ea red  g ray l ing  c i r c u l i  
rowl ts  ranged from 10-16 with a mean o f  12.9. Stream rea red  f i s h  have 
ranged from 5-14 c i r c u l i  wi th  a mean o f  8.7 i n  1975 (Pearse,  1976),  7-11 
c i r c u l i  averaging 8.8 i n  1976 (Peckham, 1977) and 5-12 c i r c u l i  wi th  a 
m a n  of  8.5 i n  t h i s  s tudy.  For t h e  purposes o f  t h i s  s tudy ,  t h e  over lap  
1s considered minimal. Data concerning t h e  amount o f  over lap  and i t s  
e f f e c t  on e s t ima te s  of  t h e  enhancement program's con t r ibu t ion  t o  age 
(:lass s t r e n g t h  w i l l  be assembled and presented  i n  t h e  completion r epor t .  

I'rorn t h e  t e s t i n g  f o r  dye marks (Table 11) and from t h e  c i r c u l i  counts 
froin a sample of  1 2 ,  a l l  o f  t h e  138 g ray l ing  captured  i n  t h e  70-39 mm s i z e  
range a t  Mile One Slough a r e  considered stream rea red  f i s h .  In  t h e  
100-109 mm group, s c a l e  samples f r ~ m  1 3  of  t h e  43 f i s h  captured i n d i c a t e  
2 :15"0) were s t ream rea red  and t h i s  percentage i s  subs t r ac t ed  from t h e  
t o t a l  t o  g ive  an adjustment of  37 pond r ea red  g ray l ing  represented  i n  
t h i s  10 mm group. In  t h e  110-119 mm group a sample o f  25 from t h e  91 
captured a l l  i nd ica t ed  pond r ea red  f i s h .  In  t h e  120-129 mm group, 6 (54%) 
of  11 Fish sampled out  o f  a t o t a l  o f  60 g ray l ing  captured were Age 11, 
with t h e  remainder Age I g ray l ing  from t h e  1977 p l a n t .  Thus 28 o f  t h e  
t o t a l  i n  t h i s  group a r e  from t h e  enhancement program. Also, i n  t h e  
130-1.39 rnm group, 85% of  a sample o f  1 3  i n d i c a t e d  Age 11 while  t h e  r e s t  
were from the  1977 p l a n t ,  and thus  o f  t h e  55 captured only 7 a r e  considered 
pond reared .  Summarized i n  Table 13, 163 g ray l ing ,  o r  53%, o f  t h e  307 
*Age I f i s h  i n  t h e  70-139 mn range captured during sp r ing  monitoring a r e  
found t o  be from t h e  pond r e a r i n g  program. A t o t a l  o f  144 o r  47% of  
Age 1 g ray l ing  a r e  considered t o  be s t ream reared .  

[n  7'able 13, age and c i r c u l i  counts  a r e  presented  f o r  144 grayl ing  i n  
the f i r s t  3 age c l a s s e s  sampled a t  Mile One Slough. Sample s i z e  i n  each 
10 mm grouping of Age I1 and Age 111 f i s h  was t o o  small  t o  warrant  t h e  
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Table  14.  Summary o f  age ,  l e n g t h  and s c a l e  c i r c u l i  c o u n t s  t o  t h e  f i r s t  a n n u l u s  o f  114 A r c t i c  g r a y l i n g  
i n  t h e  f i r s t  t h r e e  .Age C l a s s e s  sampled a t  Mile One Slough,  D e l t a  C l e a r w a t e r  River ,  A p r i l  1s - 
May 5,  1978. 

C i r c u l i  Count 10 o r  fewer C i r c u l i  Count 11 o r  more 
Length (mm) C i r c u l i  Length (mrn) 2 - C i r c u l i  

No. % Age Range Mean Range Mean No. % Age Range Mean Range Mean 

* S c a l e  samples n o t  r e p r e s e n t a t i v e ,  p e r c e n t a g e  a r r i v e d  a t  by means s e t  f o r t h  i n  t e x t .  



method used above i n  a s se s s ing  t h e  con t r ibu t ion  o f  t h e  enhancement 
program t o  t h e s e  age c l a s s e s .  

0t  t h e  59 Age I 1  g ray l ing ,  27 (46%) had c i r c u l i  counts o f  11 o r  more and 
a7~e raged  13.0 and thus  a r e  considered t o  be from t h e  1976 p l a n t  o f  
1.!,000. O f  42 Age I11 f i s h ,  22 (52%) had c i r c u l i  counts g r e a t e r  than  o r  
eqnal  t o  I 1  (x=12.4) and a r e  from t h e  1975 p l a n t  o f  9,100. Of t h e  20 (47%) 
Age 111 t h a t  had counts  of  10 o r  l e s s ,  a percentage may be from a p l a n t  
o f  100,000 f r y  made t h e  same year .  

Ir i s  too  e a r l y  i n  t h e  enhancement program t o  accu ra t e ly  a r r i v e  a t  a 
f i g u r e  f o r  i t s  con t r ibu t ion  t o  ang le r  ha rves t .  The Age I11 g ray l ing  
represent ing  t h e  first  f i n g e r l i n g  p l a n t  i n  1975 a r e  o f  a length  t h a t  
ranks on t h e  lower end o f  ang le r  preference .  From a sample o f  97 grayl ing  
from ang le r  c r e e l s  on ly  10 (10%) comprise Age I 1  and Age I11 f i s h .  S ix  (60%) 
of' t he se  t e n  f i s h  (two Age I1 and four  Age I11 f i s h )  had c i r c u l i  counts  of 
i l  o r  g r e a t e r .  Since s i z e s  o f  pond r ea red  f i s h  a r e  g r e a t e r  than  t h a t  o f  
s t r e u n  r ea red  f i s h  of t h e  same age, ang le r  preference  f o r  l a r g e r  f i s h  
would favor  those  f i s h  from t h e  enhancement program. 

ik?st.ssment of  1978 Pond Rearing: 

? l . r ce  small ,  n a t u r a l  l akes  ranging i n  s i z e  from 1 .5  t o  3.6 su r f ace  
hectares (3,7-8.9 ac re s )  were s tocked with g ray l ing  f r y  on June 2 1 ,  1978. 
h ~ h  o f  t h e  lakes  rece ived  25,000 f r y .  

(:,)a1 Mine #3  (1.5 ha, 3 .7  a) i s  t h e  deepest  of  t h e  l akes  a t  5.8 m (19 f t ) .  
Growth f o r  t h e  J u l y  and August samples i s  t h e  lowest o f  t h e  t h r e e  lakes  
a b l e  1 5  The l ake  has co lde r  water  temperatures  than  t h e  o t h e r s  and 
disc a l a r g e  popula t ion  of  s l imy scu lp in .  Fyke t r a p s  s e t  f o r  a t o t a l  of 
$8 hours captured only 45 g ray l ing  on August 10, and se in ing  t h e  day 
!~et'or.e caught only 20, whereas over  200 s c u l p i n  were captured.  Due t o  
zlie clpp;irent poor s u r v i v a l  and i n f e r i o r  growth, no f a l l  removal o f  
fingerlings was at tempted i n  Coal Mine 3 .  

West Pond (3.6 ha,  8 .9 a)  has been u t i l i z e d  a s  a r e a r i n g  pond f o r  four  
con- s ccu t ive  years .  The s i z e  of  t h e  f i s h  i n  t h e  J u l y  and August samples 
('Cable 15) was s i m i l a r  t o  t h a t  recorded i n  previous yea r s  (Peckham, 
~ i 1 7 ~ ,  1978). Fish i n  t h e  September sample were t h e  l a r g e s t ,  with a mean 
o f  126 mrn, from any r ea r ing  pond s i n c e  t h e  program began. A p o s s i b l e  
explanat ion f o r  t h i s  i nc rease  i n  growth may have been t h e  removal o f  535 
f ~ n g c ~ l i n g s  I n  August, 

F o r  t h e  second yea r  condi t ion  f a c t o r s  of  f i s h  sampled i n  September have 
heen 1owc:r t han  t h e  previous yea r  (Table 161, being 1.08 i n  1976, 0.97 i n  
1377, and 0.89 i n  1978. Also f o r  t h e  second consecut ive yea r ,  percent  
s u r v i b a l  from f r y  has been low a t  5% while  i n  1976 it was 18%. I n  1977, 
(I'ccklla~n, 1978) it was p o s t u l a t e d  t h a t  t h e  decrease  i n  condi t ion  and 
su rv iva l  may have been caused by t h e  presence o f  Age I f i s h  and t h e  
ensumg p reda t ion  and competi t ion.  In  1978, t h e  l ake  completely w i n t e r k i l l e d  
and t h e  cause o f  t h e  low p roduc t iv i ty  of  t h e  p a s t  two years  most l i k e l y  
i ;  a r e s u l t  of l e s s  food a v a i l a b i l i t y .  



T a b l e  1 5 .  Mean f o r k  l e n g t h s ,  w i g h t s ,  and c o n d i t i o n  f a c t o r s  o f  pond r e a r e d  l r c t i c  Gra>- l ing* ,  1978. 

Mean Mean Water 
Length Weight Condi t ion  Temperature 

Pond Sample Date n  (mm) (g> Fac to r**  ( c O >  

Coalmine # 3  J u l y  1 7  10 3 9 0 .8  1 . 3 4  17 .5  
Aug. 9  1 0  7  2 3 . 9  1 .04  17 .5  

Left O . P .  

We st Pond 

J u l y  17 
Aug. 14 
S e p t .  19 

J u l y  17  
Aug. 10 
S e p t .  19 

(L, 

* A l l  ponds s tocked  w i t h  25,000 f r y  on June  12 ,  1978. 
** C o n d i t i o n  f a c t o r  = K= weight  x 1 0  5 

1 eng t  h3 



T a b l e  16, Cummar)- o f  es t imated s tocking s i ~ r v i v a l *  o f  Arc t ic  gray l ing  from two r ea r ing  ponds, 1975-1978. 

Estimated Estimated Fish  
Populat ion Percent Number Percent Per Condition 

Date Age Est imate Surv iva l  Removed Removed Pound Factor  

Lef t  O . P .  Oct. 02, 1975 0 5 ,441 2 2 5 ,400  99 3 2 1 .10  
Sept .  2 2 ,  1976 0 8 ,385  34 7 ,900 94 3 6 1 . 1 3  
Sept .  28, 1977 0 5 ,484 2 2 5 ,463  99 3 8 0.90 
Sept .  28, 1977 I - - 3 7 - 3 . 6  - 
Sept .  2 1 ,  1978 0 5 ,991  24 5 ,318  8 9 4 1 0.90 

West Pond Oct. 02, 1975 0 - - 3 ,700  - 3 3 1 .02 

Sept .  2 1 ,  1976 0 4 ,385  18 4 ,200 9 5 5 4 1.08 
Sept.  28, 1977 0 795 5 1 , 2 0 0  100 3 8 0.97 

Sept .  28, 1977 I 339 - 334 99 3 . 6  - 
Sept .  21, 1978 0 1 , 1 0 1  5 1 ,292  100 2 5 0.89 



I 'r ior t o  removal f o r  t r a n s p l a n t i n g  i n t o  t h e  De l t a  Clearwater  River ,  467 
f i n g e r l i n g s  from West Pond were captured wi th  a  fyke t r a p ,  f i n  c l i pped  
and re turned  t o  t h e  lake .  During removal over  t h e  next  4  days 320 f i s h  
were examined f o r  c l i p s  and 137 were found t o  be  marked. The Pe tersen  
populat ion e s t ima te  of  1,101 is  sma l l e r  than  t h e  a c t u a l  removal o f  1,292 
('I'al) l e  16) . 

1,cft O . P ,  Pond (1.5 ha, 3.7 a )  has  a l s o  been u t i l i z e d  a s  a  r e a r i n g  pond 
f o r  t he  p a s t  4  years  and o f  t h e  t h r e e  l akes  is  t h e  most f e r t i l e .  The 
mean length  of  g ray l ing  a t  each sampling was 3  t o  4 mm l e s s  than  t h e  
1977 samples (Table 15 ) ,  bu t  t h e  J u l y  and August sampling s t i l l  showed 
t h e  b e s t  growth o f  t h e  t h r e e  l akes  s tocked i n  1978. The condi t ion  
f a c t o r  of  t h e  September sample was t h e  same (0.90) a s  i n  1977, bu t  lower 
t h a n  t h e  1.10 found i n  1976, and can be a t t r i b u t e d  t o  reduced h a b i t a t  
I~rought  on by a  f a l l i n g  water  l e v e l  which was 0.3 m lower than  1977 and 
0.8  rn lower than  1976. The es t imated  percent  su rv iv ing  from f r y  was not  
< ) f f ec t ed  and a t  24% was 2% g r e a t e r  t han  t h a t  es t imated  i n  1977 (Table 16) .  

I ' r ior t o  t r a n s p l a n t i n g ,  585 f i n g e r l i n g s  were captured  by fyke t r a p ,  f i n  
c l ipped ,  and r e l eased .  A t  t h e  end o f  4 days o f  t rapping ,  809 were 
examined and 79 were found t o  be marked. Using t h e  Pe tersen  method t h i s  
g a v e  a  popula t ion  e s t ima te  o f  5,991 g ray l ing  o f  which 5,318 (89%) were 
captured. 

I ' r ior  t o  s tocking  i n t o  f o u r  sp r ing  a reas  and t h e  main channel of  t h e  
I le l ta  Clearwater River,  a l l  g r ay l ing  were spray  marked with f luo rescen t  
pigment and i n  a d d i t i o n  some rece ived  an adipose c l i p .  An at tempt  was 
nude t o  d i f f e r e n t i a t e  between s tocking  a reas ;  with two pigment c o l o r s  
ava i l ab l e ,  four  d i f f e r e n t  marks were p o s s i b l e  f o r  t h e  f i v e  loca t ions .  
'I'wo spr ing  a r e a s ,  Spring 2  and 3, being nea r ly  i d e n t i c a l  i n  h a b i t a t ,  
<ires, and r i v e r  l o c a t i o n  shared  t h e  same mark. Numbers p lan ted  i n  each 
a r e a  were based on sp r ing  surveys and a v a i l a b l e  h a b i t a t .  The g ray l ing  
withstood t h e  handl ing extremely wel l  and m o r t a l i t y  was n e g l i g i b l e .  

Angler --- Harvest and Pressure  

11 creel  census w a s  conducted on t h e  Del ta  Clearwater  River from May 1 3  
t o  September 5,  1978, fol lowing a  randomly s t r a t i f i e d  schedule o f  2-hour 
hoat runs f o r  ang le r  counts  and 2-hour i n t e r v a l  pe r iods  f o r  ca tch  da t a .  
,I day was d iv ided  i n t o  s i x  2-hour per iods  t h a t  r a n  from 9  a.m. t o  9  p.m. May 
through J u l y ,  and from 9 a.m. t o  7:30 p.m. during August and September. 
A censused day cons i s t ed  o f  two per iods  encompassing a  boa t  run and an 
interview per iod .  A boa t  run cons i s t ed  o f  running t h e  r i v e r  from Mile 1 t o  
Mile 17. Interviews were conducted a t  t h e  p u b l i c  boa t  ramp and campground 
'lt Mile 8.5,  and a t  t h e  Clearwater  Lodge landing Mile 8.75. These a r e  
t h e  major access  p o i n t s  f o r  t h e  ma jo r i t y  o f  ang le r s  u t i l i z i n g  t h e  Del ta  
( : lcarwater .  Out o f  t h e  115 day season,  37 o r  100% o f  weekend days and 
hol idays,  and 26 o r  33% o f  weekdays were censused. 

A t o t a l  of  453 ang le r s  was contac ted ,  o f  which 274 represented  completed 
t r i p s ,  and t h e s e  formed t h e  b a s i s  of  a l l  computations. These completed 
t r ips represented  723 ang le r  hours and 385 g ray l ing  harves ted  f o r  a  



ca tch  r a t e  o f  0.54 f i s h  p e r  hour.  Boat ang le r s ,  who represented  59% o f  
a l l  anglers ,  had a  ca tch  r a t e  ranging from 0.51 f i s h  p e r  hour during 
May, June,  and J u l y  with an average ang le r  t : r ip  o f  3.1 hours t o  0.79 
f i s h  pe r  hour and 2.4 hours p e r  ang le r  during August and September. 
Shore ang le r s ,  who were predominately l i m i t e d  t o  f i s h i n g  wi th in  1 . 6  km ( 1  mi) 
e i t h e r  s i d e  o f  t h e  lodge ' s  landing succeeded a t  a  r a t e  ranging from 
0.34 t o  0.65 f i s h  p e r  hour during t h e  same monthly pe r iods .  The i r  average 
t r i p  l eng th  f o r  t h e  two pe r iods  were 1.4 and 1 .7  hours p e r  ang le r .  
Combined, boat  and shore  ang le r s  averaged 2.6 hours p e r  ang le r  wi th  a  
ca tch  r a t e  o f  0.54 f i s h  p e r  hour over  t h e  season.  Censused catch d a t a  
by month f o r  completed t r i p s  only  with boa t  imd shore ang le r s  combined 
a r e  presented  i n  Table 17. 

An es t imate  of  p re s su re  was a r r i v e d  a t  by averaging t h e  boa t  run counts 
made during a l l  t h e  censused per iods  and then  mul t ip ly ing  by t h e  t o t a l  
numbers o f  per iods  a v a i l a b l e  f o r  each p a r t  o f  t h e  season. The season 
was divided according t o  d i f f e r i n g  time pe r iods .  Also, s i n c e  shore  
anglcrs  and boat  ang le r s  experienced d i f f e r i n g  ca t ch  r a t e s ,  both among 
themselves and between the  two season pe r iods ,  t h e  expansion was broken 
down accordingly and i s  presented  i n  Table 18. An es t imated  6,206 
ang le r s  f i s h e d  t h e  Del ta  Clearwater  i n  1978 with 40% f i s h i n g  weekdays 
and 60% u t i l i z i n g  weekends and hol idays .  This  i s  a  5% inc rease  over  t h e  
5 , 9 2 3  ang le r s  r epo r t ed  i n  1977, (Peckham, 19'78). In  1978, a  t o t a l  o f  
14,404 hours was expended t o  ha rves t  7,638 g ray l ing .  This  i s  an 860% 
increase i n  hours and a  s i x t e e n  f o l d  inc rease  i n  ha rves t  over  t h e  1960 
es t imat ion  o f  1,500 hours and 465 g ray l ing  harves ted ,  (Reed, 1961).  

A comparison o f  censused ca t ch  and ca tch  r a t e s  i s  presented  i n  Table 19. 
Since 1973, t ak ing  i n t o  account sampling scheme d i f f e rences  and in te rv iew 
e f f o r t ,  t h e  ca tch  r a t e  has been f a i r l y  constcant .  

Lengths were recorded f o r  202 A r c t i c  grayl in,g from ang le r  c r e e l s  and o f  
t hese  97 were sampled f o r  age determinat ion.  The age frequency and 
lengths  of  t h i s  sample a r e  shown i n  Table 20. A s  i n  t h e  index sample 
Age Class IV predominated with 28% o f  t h e  t o t a l .  The Age Class  VI 
percentage was lower than  would be expected i n  a  normal curve a s  was t h e  
case i n  t h e  index sample. Age Class  V I I  was t h e  second l a r g e s t  age 
group harves ted  with 22% o f  t h e  t o t a l .  Overa l l ,  t h e  o l d e r  age groups, 
V t o  VII I ,  c o n s t i t u t e d  a  l a r g e r  percentage i n  t h e  ha rves t  sample (62%) 
than  i n  t h e  index sample (38%) whi le  t h e  r eve r se  was t r u e  o f  t h e  younger 
aged f i s h  of Age Classes  I  t o  111, 10% and 39% r e s p e c t i v e l y .  Of t h e  
younger f i s h ,  two Age I 1  and 4 o f  t h e  8 Age I11 f i s h  i n  t h e  ha rves t  
sample (60%) had c i r c u l i  counts  of  11 o r  more, i n d i c a t i n g  recru i tment  t o  
t h e  f i s h e r y  from t h e  pond r e a r i n g  enhancement program. 

Table 2 1  compares t h e  1978 l eng th  frequency of  202 harves ted  A r c t i c  
g ray l ing  with t h r e e  previous yea r s .  The mean l eng th ,  299 mm, found t h i s  
year  compares c l o s e l y  with 302, 305, and 284 mm means found i n  1973, 
1976, and 1977. I t  should be noted t h a t  t h e  h ighe r  percentages found i n  
t h e  l a r g e r  l eng th  c l a s s e s  may not  be i n d i c a t i v e  of  t h e  t r u e  popula t ion  
s t r u c t u r e ,  Angler preference  and e f f i c i e n c y  i n  a d d i t i o n  t o  i n t e rv i ewer  
bills may account f o r  t h e  g r e a t e r  number of  l a r g e  g ray l ing  found i n  t h i s  



T a b l e  17.  Cree l  census summary, completed t r i p s  on ly ,  boa t  and shore  ang le r s  
combined, Del ta  Clearwater  River ,  May 1 3  - September 5 ,  1978. 

Mean F i sh  Hours F ish  
Anglers Angler Grayl ing Length Per  Per  Pe r  

Month Contacted Hours Caught (mm) Angler Angler Hour 

May 7 7 249.5 8 7 272 1.1 3.2 .34 

. June 7 2 213.3 12 2 310 1 .7  3.0 .57 

.July 74 150 9 1 304 1 .2  2.0 .60 

August 4 7 93.5 7 3 295 1 .6  2.0 .80 

Scpt . 4 16.5 12 - 3.0 4.1 .73 

' [ ' o ta l s  274 722.8 385 295 1 . 4  2.6 .54 

I ' ab le  18.  Est imate  of u se  and A r c t i c  g r ay l ing  ha rves t  from ang le r  counts  
and in t e rv i ews ,  Del ta  Clearwater  River ,  May 1 3  - September 5 ,  1978. 

Weekdays Weekends and Holidays 
I'e r i od Boat Shore Boat Shore 

Anglers Ang 1 e r  s Anglers Anglers 

May, .lune, J u l y :  
A ~ ~ g l e r - s  7 65 940 1,950 1,026 
l l o ~ ~ r s / A n g l e r  3 .1  1 .4  3.1 1 .4  
'Iota1 flours 2,372 1,316 6,045 1,435 
I i 511/Hour- 0.51 0.34 0.51 0.34 
( ; r ay1  ing  Harvest 1,209 447 3,083 488 

August, September: 
A n g l e r s  4 03 389 515 218 
tlours/Angler 2.4 1 .7  2.4 1 .7  
'Total llours 967 661 1,236 37 1 
i.' i sh/Hour 0.79 0.65 0.79 0.65 
G r a y l i n g  Harvest 7 64 430 976 241 

l o t n l s :  Weekdays Weekends and Holidays Season 

Anglcrs 2,497 (40%) 3,709 (60%) 6,206 
I lours 5,316 (37%) 9,088 (63%) 14,404 
( ; ray1  i ng Harvest 2,850 (37%) 4,788 (63%) 7,638 



Table 19 .  Comparison of censused ca t ch  from t h e  Del ta  Clearwater River,  
1953-1978. 

Anglers Angler 
Year Contacted Hours Catch Catch/Hour - 

* 12-inch s i z e  l i m i t  i n  e f f e c t  from 1955-1958. 
* *  Numbers i n  pa ren thes i s  a r e  f o r  completed t r i p s  only.  



' 1 1  0 .  Age frequency and l eng th  of  s p o r t  harves ted  Arc t i c  g ray l ing ,  
Delta Clearwater River,  Apr i l  28 - September 5,  1978. 

Length (nun) 
Agc Class Number Percent Range Mean 



Table  21 .  Length f requency of spor t  ha rve s t ed  A r c t i c  g r a y l i n g ,  De l ta  
Clearwate r  River ,  1973-1978. 

Length Class (mm) -- 1973 % 1976 % 1977 % 1978 % 

215-264 - 9 19  18 

265-314 - 5 2 4 6 37 

315-364 - 3 6 2 1 2 9 

365-414 - 3 4 11 

415-464 - 0 0 3 

Me211 l en g t h  (nun) 302 305 284 299 

Irlches 11.9 12 11.2  11.7  

Nunrber i n  sample 435 33 142 202 



sample and not  i n  t h e  index run. A s  i n  1976 and 1977, t h e  l a r g e s t  
percentage o f  harves ted  g ray l ing  (37%) f e l l  between 265 and 314 mm. 

Ln add i t i on  t o  t h e  scheduled c r e e l  census program, notebooks were 
d i s t r i b u t e d  i n  e a r l y  May t o  t hose  l o c a l  and summer r e s i d e n t s  o f  t h e  
1)cl ta  Clearwater River  who agreed t o  record d a t a  on f i s h i n g  t r i p s  
or ig i na t ing  from t h e i r  households.  Of t h e  e leven  notebooks given o u t ,  
nine were r e tu rned  a t  t h e  end o f  t h e  season,  r ep re sen t ing  a  t o t a l  o f  210 
man-days o f  f i s h i n g  e f f o r t  and ranging from 0 t o  68 man-days p e r  household 
with a mean o f  23. To ta l  g ray l ing  caught was 1,112 o f  which 649 were 
kept .  The ca tch  r a t e  o f  1.29 g ray l ing  p e r  hour ( r ep re sen t ing  only f i s h  
kept)  was over  twice t h e  .54 g ray l ing  p e r  hour recorded by t h e  c r e e l  
census program a s  were t h e  f i s h  kept  p e r  ang le r ,  3 .1 g ray l ing  versus 1.4 
grayl ing .  

I~o~mtl  Whitefish I n v e s t i e a t i o n s  

Since 1975 e a r l y  sp r ing  movement i n t o  t h e  Del ta  Clearwater  River  has 
been monitored with t h e  primary purpose o f  i n v e s t i g a t i n g  t h e  f e a s i b i l i t y  
o f  removing round wh i t e f i sh .  Est imates  by Pearse (1974), i nd ica t ed  t h a t  
round wh i t e f i sh  were s i x  t imes more p l e n t i f u l  than  g ray l ing  i n  t h e  Del ta  
Clearwater .  I t  had been proposed t h a t  t h i s  spec i e s  competes f o r  food and 
space with A r c t i c  g ray l ing  and t h a t  a  reduct ion  i n  wh i t e f i sh  numbers may 
be  d e s i r a b l e  and b e n e f i c i a l  t o  t h e  g ray l ing .  

During sp r ing  monitoring, a s  descr ibed  previous ly ,  a  t o t a l  of 1,617 
round wh i t e f i sh ,  o f  which 43 were l e s s  than  150 mm i n  length ,  was captured 
by both fyke t r a p  and e l e c t r o f i s h i n g  boa t .  A summary o f  d a i l y  ca tches  
l)y both methods is  presented  i n  Table 2. This  was t h e  l a r g e s t  number 
removed during spr ing  monitoring s i n c e  t h e  program began. During 1975, 
1976, and 1977 numbers of  wh i t e f i sh  captured  during t h i s  inmigra t ion  
per iod  were 1,200, 688, and 1,339, r e spec t ive ly .  

With methods and t iming of  t r a p  placement during sp r ing  monitoring being 
cons i s t en t  from year  t o  yea r ,  t h e  ca tch  p e r  u n i t  e f f o r t  f o r  round whi te f i sh  
as s t a t e d  previous ly  i n  t h i s  r e p o r t ,  has  increased  yea r ly  s i n c e  1976 
when i t  was 49, t o  67 i n  1977, and t o  83 i n  1978. This  has occurred 
concurren t ly  wi th  t h e  r i s e  i n  ca tch  p e r  u n i t  e f f o r t  f o r  A r c t i c  g ray l ing  
('l'able 3) . 
1)espite t h e  record number o f  wh i t e f i sh  removed i n  Apr i l ,  t h e  percentage 
of wh i t e f i sh  t o  t o t a l  f i s h  captured  during t h e  J u l y  index sampling, 
83 .3%,  reversed  a  dec l in ing  t r e n d  over t h e  previous 2 years  which reached 
77.8'" i n  1977, and approached t h e  84.3% recorded i n  1973 (Table 4) . 
In a d d i t i o n  t o  those  f i s h  removed during t h e  sp r ing ,  wh i t e f i sh  captured 
w h i l e  index sampling were a l s o  removed; and i n  1978 with 433 being 
captured,  brought t h e  season t o t a l  t o  2,050. Season t o t a l s  f o r  t h e  
years  1975 through 1977 were 1,593, 1,091, and 1,641, r e spec t ive ly .  
I'hus s i n c e  1975, 6,375 round wh i t e f i sh  have been removed from t h e  Del ta  
Clearwater River ,  Considering t h e  g r e a t e r  r e l a t i v e  abundance o f  round 
wh i t e f i sh  t h i s  number i s  r e l a t i v e l y  small  when compared t o  t h e  1978 
grayl ing  sport harvest estimate of 7,638. 



A r c t i c  Grayling Tagging -- 
During sp r ing  monitoring a t  Mile One Slough, 884 g ray l ing  g r e a t e r  than 
200 mm were tagged with Floy FD 67 t ags .  During l i k e  monitoring i n  
1977, 582 grayl ing  were tagged, with 180 mm i n s t e a d  of  200 mm being t h e  
minim~m~ 1 ength . 
Length frequency o f  t h e  884 g ray l ing  tagged,  p l u s  162 grayl ing  i n  t h e  
180-199 mm range,  i s  presented  along with t h e  1977 d a t a  i n  Table 22. 
The percentages i n  each length  c l a s s  f o r  1978 do no t  d i f f e r  s i g n i f i c a n t l y  
from t h e  previous y e a r ' s  f i gu res .  The predominant length  c l a s s  i n  both 
years  is  215-264 mm with 55% i n  1977 and 50% i n  1978. 

Table 23 p re sen t s  t h e  age frequency of  tagged grayl ing  from 1977 and 
1978. Seventeen g ray l ing  between t h e  lengths  o f  180-199 which were not  
tagged a r e  included i n  t h e  1978 f i g u r e s  i n  o r d e r  t o  be comparable with 
the  1977 da ta .  The percentage o f  Age I1 f i s h  found i n  1978, (7%) is 
g r e a t e r  than  t h e  1% found i n  1977, and may be e i t h e r  due t o  s c a l e  sampling 
bias o r  t h e  r e s u l t  o f  t h e  1976 t r a n s p l a n t  of 12,100 f i n g e r l i n g s ;  whereas, 
a smal le r  p l a n t  o f  9,100 i n  1975 could have con t r ibu ted  t o  t h e  Age I 1  
f i s h  i n  1977. The predominance o f  Age IV i n  1978 (44%) a s  with t h e  
predominance o f  Age I11 i n  1977 (61%) may be t h e  r e s u l t  o f  t h e  250,000 
f r y  s tocked i n  t h e  Del ta  Clearwater  system i n  1974. Also t h e r e  i s  a 
p o s s i b i l i t y  t h a t  100,000 f r y  s tocked i n  sp r ing  a reas  o f  t h e  Del ta  Clearwater  
i n  1975 may account f o r  p a r t  o f  t h e  39% o f  Age I11 g ray l ing .  Age Class  V 
represented  4% o f  t h e  sample i n  1978, while  i n  1977 it was 13% and 
although i n d i c a t i n g  poor recru i tment ,  J u l y  sampling d i d  not  bea r  t h i s  
out .  

Tag r e tu rns  from ang le r s  t o t a l e d  135 f o r  t h e  1978 season, with 32 from 
t h e  1977 tagging ope ra t ion  and 103 from 1978. The 103 r e t u r n s  r ep re sen t  
12'; of 1978 e f f o r t  while  i n  1977, 6% (34) of' t hose  tagged were re turned .  
Thss i nc rease  may i n  p a r t  be due t o  increased  c r e e l  census a c t i v i t i e s  i n  
1978, allowing more ang le r s  t o  r e t u r n  t a g s  and no t  s o l e l y  t o  a h ighe r  
angler  harves t .  

From ang le r  r e t u r n s  of  1978 tagged g ray l ing ,  14% were caught downstream 
o f  t h e  tagging s i t e  a t  Mile One Slough, and 63% were caught upstream. A 
t o t a l  o f  23%, o r  24 r e t u r n s ,  were not  s p e c i f i c  a s  t o  l oca t ion .  I n  1977, 
18% of t h e  r e t u r n s  were from downstream loca t ions  and 59% were caught 
upstream. 

Three of t h e  r e t u r n s  i n  1978 came from other systems. One 1977 tagged 
gsayi ing  was caught during May i n  t h e  Volkmar River ,  a d i s t a n c e  of  26 km 
(16 mi) up t h e  Tanana River from t h e  tagging s i t e .  Another 1977 f i s h  
was caught i n  Apr i l  downstream i n  t h e  Tanana a t  Big Del ta ,  a d i s t a n c e  o f  
2 1  km (13 mi).  A 1978 tagged f i s h  was caught i n  J u l y  i n  t h e  Richardson 
Clearwater River,  a d i s t ance  o f  64 km (40 mi) downstream from t h e  Del ta  
Clearwater.  A summary o f  a l l  t a g  r e t u r n s  from t h e  p a s t  two yea r s  i s  
presented i n  Table 24. 



l ' n b l c  2 2 .  Length frequency of A r c t i c  g r ay l ing  g r e a t e r  than  180 mm i n  l eng th  
cap tured  a t  Mile One Slough and tagged with Floy FD 67 t a g s ,  sp r ing ,  
1977 and 1978. 

Length Class  1977 1978 
n n (mm> % % -- 

A Actua l  number tagged was 884, 162 f i s h  i n  180-199 mm range were no t  
t : ~ g ~ c t l ,  bu t  included i n  t a b l e  f o r  comparison t o  1977 f i g u r e s .  

I 3 .  Age frequency o f  Arc t i c  g r ay l ing  tagged with Floy FD 67 
t a g s  a t  Mile One Slough, Spring,  1977 and 1978. 
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From 10 g ray l ing  captured a t  Mile One Slough i n  1978 and tagged i n  1977, 
yea r ly  growth was found t o  average 45 mm (1.8 i n ) .  These f i s h  ranged 
from 200 t o  242 mm a t  t ime o f  tagging.  

I 'opulation Analysis  : 

The primary purpose o f  t h e  c u r r e n t  s tudy  i s  t o  monitor popula t ion  l e v e l s  
of A r c t i c  g ray l ing  and round wh i t e f i sh .  Methods used towards t h i s  end 
involve an index sampling run with an e l e c t r o f i s h i n g  boa t  i n  J u l y ,  c r e e l  
census programs, and v i s u a l  surveys.  While v a r i a b i l i t y  due t o  r i v e r  
~rrorphology, weather,  and sampling crews doub t l e s s ly  i n f luence  t h e  r e l a t i v e  
capture  r a t e s  o f  f i s h  by e l e c t r o f i s h i n g  gear  p e r  r i v e r  s ec t ion ,  t h e  
t o t a l  cap ture  does g ive  use fu l  information o f  popula t ion  s t r u c t u r e  and 
i n  time t h e s e  v a r i a b i l i t i e s  w i l l  t end  t o  diminish i n  t h e i r  s i g n i f i c a n c e  
t o  r evea l  t r ends .  Creel  census programs w i l l  complement t h e  index 
sampling and a l s o  g ive  information on p re s su re  and t o t a l  ha rves t .  

I h r ing  t h e  p a s t  f i v e  annual s t u d i e s  index sampling has shown a continuous 
dec l ine  i n  numbers o f  t h e  l a r g e r  mature g ray l ing  concurren t ly  with an 
inc rease  i n  j uven i l e  g ray l ing  and thus  t o t a l  cap tu re s ,  allowing f o r  
va r i ab l e s ,  have remained r e l a t i v e l y  cons tan t .  The predominant age c l a s s  
in  t h e  l a t e s t  s tudy (Age IV) has f a l l e n  from t h a t  o f  mature f i s h  a s  
found i n  prev ious  s t u d i e s  (Age Classes  V and V I )  t o  an age c l a s s  o f  
immature f i s h .  S imi l a r ly ,  t h e  s p o r t  f i s h e r y ,  d e s p i t e  a 1978 ha rves t  
t h a t  was t h r e e  t imes t h e  1973 popula t ion  e s t ima te  f o r  gray l ing ,  has 
maintained a ca tch  r a t e  comparable t o  previous years .  Although t h e  
predominant age c l a s s  i n  t h e  f i s h e r y  has a l s o  f a l l e n  t o  immature f i s h ,  
t he  ha rves t  cont inues t o  i nc lude  l a r g e  a d u l t  g ray l ing  i n  g r e a t e r  propor t ion  
than i s  found i n  t h e  index sampling. These t r ends  a r e  t h e  f i r s t  e f f e c t s  
u f  an impact t h e  growing f i s h e r y  i s  br inging  t o  t h e  Del ta  Clearwater 
gray l i ng  popula t ions .  With inc reas ing  f i s h i n g  p re s su re  due t o  t h e  
growing popula t ion  o f  Del ta  Junc t ion  and Fairbanks f u r t h e r  dec l ines  i n  
o l d e r  f i s h  and more wide spread  changes i n  ca tch  r a t e  and s t r u c t u r e  can 
t)c expected. 

'l'he gray l ing  from t h e  enhancement program, due t o  e n t e r  t h e  f i s h e r y  i n  
1979 and r ep resen t ing  roughly h a l f  o f  t h e  f i r s t  t h r e e  age c l a s s e s  p re sen t  
i n  t h e  r i v e r ,  should a l l e v i a t e  some of  t h e  p re s su res  a g a i n s t  recru i tment  
o f  s t ream rea red  f i s h  i n t o  t h e  o l d e r  age c l a s s e s .  Yet t h e r e  a r e  no 
assurances t h a t  upon maturing and 'seeking s u i t a b l e  spawning a reas  i n  
o t h e r  systems, t h e s e  pond r ea red  g ray l ing ,  w i l l  cont inue t o  inmigra te  t o  
t h e  Delta  Clearwater  River  and, i f  they  do, whether numbers surv iv ing  
i n t o  succeeding age c l a s s e s  w i l l  b e  s u f f i c i e n t  t o  a l l e v i a t e  t h e  angl ing  
p re s su res  aga ins t  t h e  o l d e r  s t ream rea red  f i s h .  Thus i n  o r d e r  t o  maintain 
t h e  s t a t u s  o f  t h e  Del ta  Clearwater  a s  a q u a l i t y  f i s h i n g  r i v e r ,  s i z e  and 
age composition need t o  be c l o s e l y  monitored t o  determine i f  t h e  dec l ine  
in  o l d e r  g ray l ing  cont inues.  I f  it does, more r e s t r i c t i v e  s i z e  l i m i t a t i o n s  
may be requi red .  



Grayling Stock Enhancements: 

The p r a c t i c e  o f  u t i l i z i n g  smal l ,  n a t u r a l  l akes  f o r  g ray l ing  r e a r i n g  has 
provided 34,500 f i n g e r l i n g s  over  t h e  p a s t  fou r  years  f o r  s tocking  i n  t h e  
Del ta  Clearwater River. Yearly surveys o f  s tocking  loca t ions  have shown 
g ray l ing  from a l l  previous p l a n t s  t o  be p re sen t  and i n d i c a t e  t h a t  i m -  
p r i n t i n g  of  some of  t h e i r  numbers does occur.  Approximately 50% o f  
inmigrat ing f i s h  i n  t h e  f i r s t  t h r e e  age c l a s s e s  a r e  found t o  be from t h e  
enhancement program. 

The ex ten t  o f  t h e  con t r ibu t ion  o f  pond r ea red  f i s h  t o  t h e  s p o r t  f i s h e r y  
w i l l  no t  be known u n t i l  1979 when Age I V  f i s h  from t h e  1975 p l a n t  e n t e r  
t h e  f i she ry .  With l i t t l e  o r  no reproduct ion  occurr ing  i n  t h e  Del ta  
Clearwater,  t h e  first l a r g e  recru i tment  o f  g ray l ing  t y p i c a l l y  occurs  
between 215 and 264 mm, predominantly Age I V  f i s h ,  and t h e  con t r ibu t ion  
of t h e  enhancement program t o  o l d e r  age c l a s s e s  is  expected t o  be lower 
than t h a t  found i n  t h e  younger age c l a s s e s .  

It. i s  not y e t  known whether t h e  grayl ing  popula t ions  t h a t  u t i l i z e  sp r ing -  
fed systems c o n s t i t u t e  a  s i n g l e  o r  a  mixed s tock ,  y e t  it appears t h a t  
t h e i r  use o f  t h e  systems i s  not  a  random a f f a i r .  I n  o r d e r  t o  extend t h e  
usefulness  o f  t h e  enhancement program i n  a d d i t i o n  t o  maintaining t h e '  
gene t i c  i n t e g r i t y  o f  t h e s e  popula t ions  it would be advantageous t o  
i n v e s t i g a t e  t h e  p o s s i b i l i t i e s  o f  conducting a  l o c a l  egg t ake .  I t  would 
be  b e s t  undertaken i n  conjunct ion with a  program o f  spawning surveys and 
tagging opera t ions  i n  regard t o  determining t h e  o r i g i n  o f  Del ta  Clearwater 
River gray l ing  s tocks .  Thus t h e  pond r e a r i n g  program would not  only 
enhance t h e  s p o r t  f i s h i n g  by adding numbers bu t  a l s o  poss ib ly  t h e  spawning 
capac i ty  o f  t h e s e  spr ing- fed  system populat ions.  

Round Whitefish Inves t iga t ions  : 

Estimates o f  t h e  popula t ions  o f  round wh i t e f i sh  and A r c t i c  g ray l ing  i n  
t h e  Delta  Clearwater River i n  1973 showed t h a t  wh i t e f i sh  outnumbered a  
s u r p r i s i n g l y  low number of  g ray l ing  by s i x  t o  one. The program t o  
reduce wh i t e f i sh  numbers was begun i n  1975 with t h e  idea  o f  reducing 
competit ion between t h e  two spec i e s  and thus  b e n e f i t t i n g  t h e  g ray l ing .  
The r e s u l t s  of  t h e  program t o  da t e  have been inconclus ive  with n e t  
catches of  both spec i e s  during sp r ing  inmigra t ion  inc reas ing  and wi th  
values of r e l a t i v e  abundance o f  wh i t e f i sh  i n  J u l y  showing no d e f i n i t i v e  
t r ends  t h a t  could no t  be a t t r i b u t e d  t o  v a r i a b i l i t i e s  i nhe ren t  i n  sampling 
techniques.  The problem i s  t h a t  due t o  t ime and manpower c o n s t r a i n t s  
and no known method of  c o n s i s t e n t l y  captur ing  l a r g e  numbers o f  round 
wh i t e f i sh  t h e  numbers of  wh i t e f i sh  removed a r e  n o t  s u f f i c i e n t  t o  d r a s t i c a l l y  
a l t e r  populat ion l e v e l s  and thus  a f f e c t  t h e  competi t ion,  i f  any, between 
t h e  two spec i e s  i n  t h e  Del ta  Clearwater.  A s tudy  should be  i n i t i a t e d  t o  
g a i n  a b e t t e r  understanding of t h e  s i z e  and d i s t r i b u t i o n  o f  t h e  round 
wh i t e f i sh  popula t ion  through a  tagging program. 
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